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Gun's zenith distance 

8a.m. 78.7' I 7 5 . ~  I 70.7O 1 60.00 j 0.00 160.0' 1 70.7' 1 75.70 1 78.7O Noon 

Local Air mass 
mean 
solar 

A.M. P .M.  time 

-- 
75th 
mer. 
time 

__ 

AUGUST 1933 

Aug. 10 - - -______  
A u g . l l - - - _ _ _ _ _ _  
Aug. 14 __._. _ _  .- 
Aug. 17 .__._._.. 
Aug. 18 .-_._._.. 
Aug. 24 --.______ 
Aug. 25 ________. 
Aug. 30 _______.. 
Aug. 31 ___._.._. 

Means. - - __. - 
Departures ... 

San Sebastiln. Observ. de Igueldo 
Cinyuenta y cinco afios de observaciones pluviom6tricas en 

San Sebastihn (1878-1932). San Sebas t ih  1933. 29 
p. tables (some fold.). 22 cm. (Trabajos del Obser- 
vatorio de Igueldo (San Sebastih). Publicaci6n n6m. 6.) 

Les famines pbriodiques dans le Ruanda. Contribution 
S 1'Btude des aspects biologiques du phBnom8ne. (Note 
pr6liminaire.) 42 p. pls., tables, diagrs. 29 cm. (Inst. 
royal colonial belge. Sections des sc. natur. e t  m6d. 
MBmoires. Tome 1. fasc. 4.) 

Scaetta, H. 

Schinze, Gerhart 
Untersuchungen zur aerologischen Synoptili. Hamburg. 

1932. p. D 1-D 44. tables, charts. 24 CIU. 

RI&r&ni teploty vaduchu pIi zkou8lr6ch ILL letu. (DBter- 
mination de la tenipBrature de l'air pendant les essais en 
vol.) Praha. 1932. 35 p. tables. 30 cm. (ZprAvy 
vojensli6ho letcck6ho dstavu studijniho v Praae. Ro6nfk 
6. cislo lo.) 

Smollir, VZiclav 

17.37 __._._ _ _ _ _ _ _  ...... ___--. ...___ ._.-.. ____.. 0.79 0.68 19.23 
12.24 _____. 0.80 1.00 1.16 1.46 1.14 0.95 _____.______ 10.97 
10.21 __.... ____.. ...- _ _  ____.. .___ .- __..._ .91 .82 .66 14  10 
11.81 ._..__ .88 1.02 __..__ 1.36 1.16 .96 .86 .75 10.21 
7.87 ._._.. .83 ._____ ____.- ._____ __.___ .__.._ ._____ ._..__ 11.81 

15.65 .___._ . i 8  .Q1 __.-.. .-____ --.-.. .___._ _ _ _ _ _ _  ._____ 13.13 
11.81 _ _ _ _ _ _  .96 1.08 1.24 1.45 __..._ .___.. ._____ ..____ 11.38 
10.97 __..__ .___.. .94 1.12 1.31 1.14 .95 .78 .6S 9.83 
10.97 ._.___ ___... ..__._ 1.08 1.27 1.10 .90 .72 .60 12.24 

_ _ _ _ _ _  .___ _ _  .87 .SS 1.15 1.37 1.16 .93 .79 .67 ___.__ 
____._ ._____ +.OS +.OS +.06 +.06. +.a +.OS +.03 -.02 _ _ _ _ _ _  

StZrmer, Carl 
Height and velocity of luminous night clouds observed in 

Norway 1932. Oslo. 1933. 47p.  lopl., figs. 23 cm. 
(University observatory, Oslo. Publication no. 6.) 

Takeda, K., and others 
Mpntlily and annual deviations of meteorological elements 

in Japan. Tokyo. 1933. p. 211-364. tables, pl., 
diagrs. 26.  cin. (Journal of the faculty of science, 
Iniper. univ. of Tokyo. Section 1. hllathematics, 
astronomy, physics. chemistry. v. 2, Part 8.) (Con- 
tribution 13 from the Geophysical seminary in the Physical 
institute. Prof. 8. Fujiwhara.) 

Walltn, Axel 
Till kannedomen om lilimatet i skogen och andra viistsam- 

hallen. (De la connaissance du climat des for&s e t  
d'autres associations v6gBtales.) Stockholm. 1932. 
p. 375-401. illus., tables, diagrs. 2436 cm. (Ssrtryck ur 
Yvenska sliogsrBrdfbreiiiiigens tidskrift 1932, Hafte 
111-IV.) 

8 a.m. 

75th 
mer. 
time 

e. 

Soreau, Rodolphe White, George V. 
L'air moyen et le st,ratosphBre. CongrBs du genie civil The great storm of September 16 and 17, 1932. [1933.] 

(23-29 septembre 1931). Paris et LiBge. 1932. 125 p. p. 164-183. maps, tables. 235 cm. (Repr. Journal of 
illus. (chart) diagrs. 24 cm. the New England water works assn., v. 17, no. 2.) 
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SOLAR OBSERVATIONS 

Aug.2  ________._ 
Aug.6  ._______.. 
Aug. 9 ..________ 
Aug. 15 .__.___.. 
Aug.28 .._______ 
Aug. 27. _ _ _ _ _ _ _ _  
Aug. 30 _ _ _ _ _ _ _ _ _  

Means _ _ _ _ _ _ _  

SOLAR RADIATION MEASUREMENTS DURING AUGUST 
1933 

By IRVINQ F. HAND, Assistant in Solar Radiation Investigations 

For a description of instruments employed and their 
esposures, the reader is referred to the Janunry 1932, 
REVIEW, page 26. 

Table 1 shows thnt solar radiht,ion intensities averaged 
above normal for August at  all Weather Bureau stntions 
where normal incidence mensurements were made. 

Table 2 shows an excess in the total radiation received 
on a horizontal surface a t  all stations except Pittsburgh 
and Twin Falls. 

Table 3 shows slightly diminished turbidity for the 
month as a whole. 

Polarization nieasurements obtained a t  Washington on 
4 days give n mean of 57 percent with a maximuni of 60 
percent on the 5th. At Mndison, observations on 11 
days give a niean of 63 percent with n maximum of 74 
percent on the 4th. The niasinium a t  Madison is 
considerably above normnl; the other values are close to 
normal. 

TABLE 1.--Solar radiafion ititensilia during August 19% 

(Gram-calories per minute per square centimeter of normal surfam] 

WASHINGTON. D.C. 

19.9 __..____ ~ _____._________._.___ 0.98 _ _ _ _ _ _ _ _ _ _  ~ _____._ 19.2 
9.1 ....._._______....____________ 1.18 0.95 ._.__.______ 7.9 

11.4 ._._.. ._____ .-.-.- ._____ __..._ 1.02 .98 0.86 __.___ 11.4 
11.4 .-.... ..___. ..._.. _ _  __. - ._..._ 1.08 . (I1 _ _ _ _ _ _  __._.. 11.4 
13.6 __...... _ _ _ _  1.08 1.20 1.46 1.16 .97 .87 0.69 14.6 
16.8 ____._ ._____ ____._ .___.. __..__ 1.05 .82 .58  .48 15.1 
10.2 ____.. ._____ ____.. 1.32 1.47 1.22 1.08 .87 .79 9.6 

_ _ _ _ _ _  ._.... ._____ (LIB), 1.26 1.46 1.10 .95 .80 .65 _ _ _ _ _ _  

Date 

1 mm I cal I cal I cal 1 cal 1 cal 1 cal 1 cat 1 cat 1 cal 1 mm 
Aug. 2 ._________ 20.57 ._.___ ~ _ _ _ _ _  0.78 0.98 1.30 _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  17.96 
Aug. 5 ._________ 10.97 _ _ _ _ _ _  0.90 1.01 1.13 1.37 ._____ ____._ _ _ _ _ _ _  _ _ _ _ _ _  9.14 
Aue. 7 _ _ _ _ _ _ _ _ _ _  14.10 ._.._. _ _ _ _ _ _  ._.___ ____.. 1.23 ._____ __._._ _ _ _ _ _ _  _ _ _ _ _ _  1224 
Aug. 15 .__._____ 12.24 --.... ____.. ._..__ .90 __.... ._____ ____.. _ _ _ _ _ _  _____. 9.47 
Aug. 25 ._______. 15.65 0.70 .91 1.10 1.41 1.10 __.___ ._____ ____.. 16.20 
Aui .30  .__.____ 110.58)  .65/ .85/ 1 .14  ._.._ .____ 1 __._. 1 ._____ 1 __._. 1 1 0 . 5 9  

Means. -. ._.. I ._____ 1 (. 68)l .851 .8Sl 1.051 1.331(1.10)1. _ _ _ _ _  1 ._____ 1 ______I ____._ 
Departures--- _ _ _ _ _ _  +.OS +. 16 +. 13 +. 12 +. 10 +.07 _ _ _ _ _ _  ._.___ _ _ _ _ _ _  ____._ 

TABLE 1.-Solar rudiation ,intensities during August 1933-Con. 

Aug. 1 _._.__.___ 
Aug. 3 ___...____ 
Aug. 4 ....._..__ 
Aug. 5 ._..._..__ 
Aug. 8 ._.___._.. 
AUK. 11 ......._. 
AUK. 12 ._.....__ 

1 Extrapolated. 
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TABLE %.-Average daily totals of solar radiation (direct +diffuse) received on  a horizontal surface 

Wxpg- Madison Lincoln Chicago ::; Fresno 

eal. eal. cal. cal. cal. eal. 
585 501 417 444 476 691 
476 469 468 438 43s 661 
451 531 503 518 335 618 
306 495 365 458 242 61s 
408 449 462 425 410 586 

:::$ g:Ls La Jolla ’$;:- Miami o:zzs 
~ - - - ~ - _ _ _ _ _ _ - - _ _ _ ~ - -  

eal. eal. cal. eal. cal. ea[. ea’. cal. 
421 411 596 361 366 408 459 645 
403 230 586 3M 505 563 345 558 
452 301 527 394 338 3iO 276 594 
359 3x4 565 431 407 493 443 517 
313 2s 545 433 _________. 490 343 530 

127 
-3 +93 +.I2 

135 
4 

+5 
- 

+I20 +37 +91 +54 +76 +63 
+a0 +IO +24 +64 +70 +47 
4-15 4-86 -13 +134 

-11 -34 

.___. - _ _ _ _  . . _ _  .- _ _  -. 
________.. ._________ 
._._______ ___._____ 
. - - - -. - - -. . . . . . . - 
________..._________ 

Relative 
numbers 

0 
7 
0 
0 
0 I 

Relative August 1933 numbers 

21 _ _ _ _ _ _ _  0 
22 _ _ _ _ _ _ _  0 
23 _ _ _ _ _ _ _  0 
24 _ _ _ _ _ - _  0 
25 _ _ _ _ _ _ _  0 

Heliographic 

Diff. Longi- Lati- 
------ long. tu; I tude 

0 

No spots 

No spots 
No spots 
No spots 
No spots 
No spots 

+27.0 I 161.4 1-15.0 

Area Total 
area 
for 

Spot each 
day 

_ _ _ _ _ _  ______. ._____ 

____.. __.____ _ _ _ _ _ _  _ _ _ _ _ _  ____.__ ._.___ _ _ _ _ _ _  ___..__ ._____ _ _ _ _ _ _  ._____. ._____ 

._.___ 22 22 

-------____._______ 

Gram calories per square centimeter 

Week beginning- 

Departures from weekly normals 

__________________ ~ 

Accumulated departures on Sept. 2 

+7,182 I -2,422 1 +3.990 I +E. 397 I $8,666 I +7, 09’3 1 4-203 I ..._....._ I -147 I +S. 939 I ..._._._.. 1 -4,802 I ...-.-.... I ._......._ 

TABLE 3.-Solar radiation measurements, and deterininations of 
atmospheric-turbidity factor, 8, Washington, D.C., August 1933 

POSITIONS AND AREAS O F  SUN SPOTS-Continued 

‘slues in italics hare  been interpolated1 - 

Solar 
alti- 

tude, 
h. 

Heliographic - 

Air 
uass 
m. 

- 

1. OB 
1.09 

2.37 
2.31 
2.01 
1.96 
1. 27 
1. 26 

1.55 
1. 51 

3.68 
3.55 
3.84 
2.69 
2. 17 
2.06 
1.60 
1. 57 
1. 15 
1. 15 

3. 23 
3. 14 
2.93 
2.85 
2. 14 
2. 10 - 

- 

I” 

- 
r. ear 
). 881 . E85 

,808 . SO9 
,638 
.R4l 
,941 
. 947 

. 662 

.868 

,652 
,657 
.714 
.71i . 805 
,812 
,856 . s60 
.912 
,917 

.673 

.G76 

.io8 

.711 

.305 

.SO9 - 

Atmo! 
pheric 
dust 

parti- 
les pel 
cubic 
centi- 
meter 

Eastern 
s t an t j  ard 
civil tim 

Date 

31Uf 
ness 
f sk: 

- 

5 

6 

6 

6 
- 

Date and solar- 
hour angle I, I, 

h in 

.4ug. 8 (Naval Observatory) _._._ 11 46 
Aug. 9 ( N ~ v H I  Observatory) ....- 10 64 
Aug. 10 (Mount Wilson) ______._ 8 58 
-4ue. 11 (hlount Wilson) ........ 6 45 

Aug. 8 
0:38a-. 
0:35a. - - -- . . - -. 

Aug. 6 

7r. cal 
1.242 
1. 254 

1. a92 
l.Oi5 
1. 1’23 
1.116 
1.276 
1.264 

1. 1 w  
1.139 

.862 

.875 
,959 
.BY0 

1.035 
1. WY 
1.550 
1.245 
1.318 
1.326 

.632 
,835 
,961 
,978 

1.105 
1. 1% 

7r. en1 
0.661 
.666 

. 6 %  

.631 

.654 

.657 

.714 

.714 

.648 

.652 

.523 

.5?6 

.557 
,560 
.623 
,623 
,646 
,651 
.699 
.701 

,567 
,571 
,581 
.584 
.635 
.639 

67-25 
67-31 

2541 
25-36 
S 5 1  
3C-38 
51-46 
52-32 

40-00 
41-18 

1638 
1514 
*32 
21-40 
27-20 
28-59 
38-47 
38-31 
6C-12 
6C-18 

17-54 
18-26 
19-50 
XI-24 
27-45 
28-17 

0.136 . 135 

.068 

.070 

. Os0 
,090 
.I25 
.140 

.070 .om 

.060 . 060 . 065 

.O65 
I. 105 . Os0 
,050 . OIjO . w 5  
.090 

. 15s 

. I 2 0  

.070 

.070 

.070 

.085 

712 

4 3  

396 

376 

49s 

P=51.S:$ 

P=60.0% 

.4ui. 12 ( N Y ~ ~ I  Obscrvitoryj .... io 3s 
Aiip;. 13 (SYVHI Observatory) .... 12 30 
Aug. 14 (Naval Observatory) .... 14 42 
AUK. 15 (Nnv~il Ohservntory L... I1 # 4:45a. - - - - _ _  - - - .  

4:42a-. _._ -.. 

4:168 
2248. ..- ..- 
2198 ___.___.-. 

3:?6a.. .__ 
3:19a 

Aug. 86 
5:14a 
5:lla 
4:49a ... - -. . . -. . 
4:438. 
4:14a 
4:05a ___.__ _._ .. 
3:13a 
3:09a. - ..___._.. 
0:44a __.____ _ _  _. 
0:41a __.___ - .- _ _  

Aug. SO 
4:57a. ._____ __.. 
4:54a.-. __.___.. 

4:ma.. 

Aug. 7 

Aui. 16 (hlount Wilson)..: .__._ 9 55 
Aug. 17 (Naval Observatory) .... 12 53 
Aug. 18 (Naval Observatory).-.. 12 54 
Aug. 19 (Naval Observatory) .... 
Aug. 20 (Mount Wilson) _ _ _ _ _ _ _ _  
Aug. 21 (Mount Wilson) ..______ 
Aug. 22 (Mount. Wilson).. ...--. 
Aug. 23 (Mount. Wilson) .... .___ 
Aug. 24 (Naval Observatory) .... 
Bug. 25 (Naval Ohservatory) .... 
Aue. ?6 (Naval Observatorv) .... 

14 
9 
9 
9 

11 
13 
11 
11 

_...... 1._.__._1.______ ..____I____...._____ 
No spots ._____ ______. _ _ _ _ _ _  
No spots _.___. .____.. ____._ 
No spots ____.. .______ ._..._ 
No spots _ _ _ _ _ _  _ _ _ _ _ _  ~ _ _ _ _ _ _  
No spots .___....___.___..._ 
No sp0t.s ..____ .____.. __..._ 
No mots ...__. ....... ____._ 
No spots .____. __._... ___.._ 
No spots ._.___ _...... --.... 
Nospots I 1 1 
Nospots ~ ..... __.____ ...--- 
No spots .---.. .-..... .-...- 

._._......_.__.____ 

P=5’3.6% 
BIean daily area for August I ..__.____. 

PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR 
AUGUST 1933 

(Dependent alone on observations at Zurich and its slation a t  dross) 

[Data furnished through the courtesy of Prof. W. Bruuner, Unirersity of Zurich. 
Switzeriand] P=59.8% 

1 Incipient cloudiness. 

POSITIONS AND AREAS O F  SUN SPOTS 
[Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Observa- 

tory. Data furnished by Naval Observatory. in cooperation with Harvard, Yerkes. 
Perkins. and Mount Wilson observatories. The difTerences of longitude are meas- 
ured from central meridian, positive west. The north latitudes are-plus. Areas are 
corrected for foreshortening and are expressed in millionths of sun‘s visible hemisphere. 
The total area, including spots and groups, is given for each day in the last column] 

I 

Date 
Eastern 

standard 
civil timc 

I- 
h 
13 
11 13 

14 10 

11 
11 

1933 I m 
14 
22 
40 
22 
21 
21 
39 

Aug. 1 (Naval Observatory)-.-.. 
Aug. 2 (Naval Observatory) ...-. 
Aug. 3 (Naval Observatory)..--. 
Aug. 4 (Navd Observatory) ..... 
Aua. 6 (Naval Observatory)--..- 
bug. 6 (Naval Observatory)----- 
bug. 7 (Naval Observatory)----.l Mean: 31 days=0.2. 


